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TTTLE 

PREPARATION OF ARTHROPODICIDAL OXADIAZINES 
RACK GROUND OF THE INVENTION 
The present invention pertains to the preparation of arthropodicidal oxadiazines 
5 and intermediates therefor. 

Arthropodicidal oxadiazines are disclosed in WO 921 1249 and WO 9319045. 
However, preparative methods for these compounds must be improved for economic 
commercial operation. Accordingly, the present invention provides a convenient route 
to preferred arthropodicidal oxadiazines. 
10 ST TMMARY O F THF TNVENTION 

The present invention pertains to a process for preparing a compound of 
Formula I which is racemic or enantiomerically enriched at chiral center * 




I 



15 wherein R 1 is F, CI, or C r C 3 fluoroalkoxy, and R 2 is C r C 3 alkyl, comprising: 
(a) reacting a compound of Formula II, optionally enantiomerically enriched at * , 



O 




n 



20 with the compound of Formula III in the presence of an acid catalyst 



H 2 N— NHR 3 
ffl 

to form a compound of Formula IV 



WO 95/29171 



PCT/US95/04321 



NHR 3 




IV 



wherein R 3 is a protecting group such as C0 2 CH 2 (C 6 H 5 ) and the like; 
(b) reacting the compound of Formula IV with di(C r C 3 alkoxy)methane in the presence 
5 of a Lewis acid to form a compound of Formula V 



R3 




(c) hydrogenating the compound of Formula V to form a compound of Formula VI 



H 



10 



N — N 




and 



VI 

(d) reacting the compound of Formula VI with the compound of Formula VII 

.OCF 3 

c frV[ 

Cl /Cv "N 




I 

CO2CH3 



vn 



15 to form a compound of Formula I having substantially the same absolute configuration 
as the compound of Formula II. 
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The present invention further pertains to a process for preparing a compound of 
Formula I enantiomerically enriched at chiral center * comprising Steps a-d wherein the 
compound of Formula II in Step a is enantiomerically enriched at * with the same 
configuration as the desired compound of Formula I. 

The present invention further pertains a process for preparing a compound of 
Formula I enantiomerically enriched at chiral center * comprising Steps a-d and further 
comprising 

(i) reacting para-substituted phenylacetyl halide with ethylene in the presence of 
Lewis acid to produce compounds of Formula VIII 



10 




VIII 

(ii) reacting VIII with peroxyacid to produce compounds of Formula IX 

.CO2H 




R* CO2H 
15 I* 

(iii) reacting IX with Cj-C3 alcohol in the presence of acid catalyst to produce 
compounds of Formula X 



CO2R 2 



20 X 

(iv) reacting X with base to produce compounds of Formula XI 



COjR 2 
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* 



4 

and 

(v) reacting XI with hydroperoxide in the presence of chiral base to produce 
enantiomerically enriched II; 

wherein 

5 enantiomerically enriched II from step v is reacted in step a and wherein R 1 and 

R 2 are as previously defined. 
The present invention further pertains to the individual process steps a, b, c and d 
and to multi-step processes a, b; a, b, c; b, c; b, c, d; and c, d. 

The present invention further pertains to the single process step v for preparing 
10 enantiomers of Formula II from compounds of Formula XI; the five-step i-v process to 
prepare compounds of Formula II; the four-step i-iv process for the preparation of 
compounds of Formula XI from para-substituted phenylacetyl halide; the two-step i-ii 
process to prepare compounds of Formula IX; the single process step ii to prepare 
compounds of Formula IX; and, the two-step ii-iii process to prepare compounds of 
15 Formula X. 

The present invention further pertains to (+) enantiomers of compounds of 
Formula II: 




20 



25 



wherein 

R 1 is selected from the group F, CI and C1-C3 fluoroalkoxy, and R 2 is C1-C3 

alkyl, which compounds are substantially pure (+) enantiomers. 
The present invention further pertains to racemic and enantiomerically enriched 
compounds of Formulae IV, V and VI: 




IV 



V 



VI 
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5 

wherein 

R 1 is F, CI, or C,-C 3 fluoroalkoxy, R 2 is C r C 3 alkyl, and R 3 is C0 2 CH 2 (C 6 H 5 ). 
The present invention further pertains to the compound of Formula VII. 

5 




CO2CH3 
vn 



The present invention further pertains to compounds of Formulae IX and X 




10 IX X 

wherein 

R 1 is selected from the group F, CI and C r C 3 fluoroalkoxy, and R 2 is C r C 3 
15 alkyl. 

In the above definitions, the term "halide" means fluoride, chloride, bromide or 
iodide. The term "C]-^ alkyl" indicates straight chain or branched alkyl with 1, 2 or 3 
carbon atoms and means methyl, ethyl, w-propyl or isopropyl. The term "C r C 3 alkoxy" 
means methoxy, ethoxy, w-propoxy or isopropoxy. The term M C 1 -C 3 fluoroalkoxy" 
20 means methoxy, ethoxy, «-propoxy or isopropoxy partially or fully substituted with 
fluorine atoms and includes, for example, CF 3 0 and CF 3 CH 2 0. The term "C r C 3 
alcohol" means methyl, ethyl, w-propyl or isopropyl alcohol. 

Preferred compounds of Formulae IV, V and VI are those where R 2 is methyl and 
Rl is chlorine, CF 3 0 or CF 3 CH 2 0. Most preferred are 
25 phenylmethyl[5-cWoro-2,3-dihydro-2-hydroxy-2-(methoxycarbonyl)-lH-inden-l- 
ylidene]hydrazinecarboxylate (designated IVa); 
4a-methy 1 2-(pheny lmethy l)-7-chloroindeno [ 1 ,2-e] [ 1 ,3 ,4]oxadiazine- 

2,4a(3H, 5H)-dicarboxylate (designated Va); and 
methyl 7-chloro-2,5-dihydroindeno[l,2-e][l ,3,4]oxadiazine-4a(3H)-carboxylate 
30 (designated Via). 
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6 

Preferred compounds of Formulae II, IX and X are those wherein R 2 is methyl and 
R 1 is chlorine, bromine, CF 3 0 or CF 3 CH 2 0. Most preferred are 

(+)methy 1 5-chloro- 1 ,3-dihydro-2-hydroxy- 1 -oxo-2H-indene-2-carboxylate 
(designated (+)IIa); 
5 2-carboxy-5-chlorobenzenepropanoic acid (designated IXa); and 

methyl 5-chloro-2-(methoxycarbonyl)benzenepropanoate (designated Xa). 

DETAILED DESCRIPTION OF THE INVENTION 
One aspect of this invention pertains to a process for preparing compounds of 
Formula I comprising four steps, a-d, typically operated as follows. 
10 Step a) forms IV by reacting II (prepared for example from substituted indanone, 

such as 5-chloro- 1 -indanone, as described in detail in WO 921 1249) with about a molar 
equivalent of III in the presence of acid catalyst such as p-toluenesulfonic, sulfuric or 
acetic acid, optionally in an inert solvent such as methanol, isopropanol, 
tetrahydrofuran, dichloromethane, 1,2-dichloroethane and the like. Typical reaction 
15 conditions include temperatures of about 40° to 120°C, preferably 65° to 85°C, for 
about 0.5 to 25 h. Compound IV can be recovered by standard methods such as 
filtration, optionally after dilution of the reaction mixture with water. Alternatively, IV 
can be extracted with solvent and used directly in the next reaction step without 
isolation. 

20 Step b) forms V by reacting IV with di(C r C 3 alkoxy)methane such as 

dimethoxymethane or diethoxymethane in the presence of a Lewis acid, optionally in an 
inert solvent such as dichloromethane, 1,2-dichloroethane, chlorobenzene, a,a,a- 
trifluorotoluene and the like. The di(C r C 3 alkoxy)methane can be in molar excess. 
Lewis acids include P 2 O s , BF 3 and S0 3 , which generally require 0.9 to 4.0 molar 

25 equivalents (relative to V) for best results; further included are metal (especially 

scandium, ytterbium, yttrium and zinc) trifluoromethanesulfonates, which can be used 
in about 0.1 to 0.5 molar equivalents relative to V. The most preferred Lewis acids for 
this step are P 2 0 5 and S0 3 ; the S0 3 may be in the form of a complex such as DMF-S0 3 
(DMF is dimethylformamide). Typical reaction conditions include temperatures of 

30 about 20° to 1 50°C, preferably 50° to 60°C , and pressures of about 1 00 to 700 kPa, 

preferably 100 to 300 kPa, for about 0.5 to 48 h. It is preferable to continuously remove 
the byproduct CpC 3 alcohol by distillation during the reaction when non-sacrificial 
Lewis acid such as a rare-earth trifluoromethanesulfonate is employed. Compound V 
can be recovered by standard methods such as filtration and used without further 

35 purification in the next reaction step. Alternatively, when metal 

trifluoromethanesulfonates are employed as the Lewis acid, V can be recovered by 
concentrating the reaction mass, optionally diluting with an inert, water-immiscible 
solvent such as ethyl acetate, washing with water to remove the metal 
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7 

trifluoromethanesulfonates, concentrating the organic phase and inducing V to 
crystallize from same, optionally by adding a suitable solvent such as aqueous methanol, 
hexane and the like. 

Step c) forms VI by reacting V with hydrogen, from a hydrogen source or 
5 preferably molecular hydrogen itself, in the presence of a hydrogenolysis metal catalyst 
such as palladium, preferably supported on a substance such as charcoal, in an inert 
solvent such as methyl acetate, ethyl acetate, toluene, diethoxymethane or C r C 3 
alcohol. Typical reaction conditions include temperatures of about 0° to 30°C, 
preferably about 20°C and pressures of about 105 to 140 kPa, preferably about 35 kPa, 

10 for about 3 h. Compound VI can be recovered from solution by standard methods such 
as filtering and collecting the palladium for recycle to subsequent batches, separating the 
organic phase, concentrating same by removing solvent and inducing crystallization of 
VI, optionally by adding aqueous C 1 -C 3 alcohol, acetonitrile or aliphatic hydrocarbon 
such as hexane. Preferably compound VI is used in the next step without isolation from 

1 5 solution in the organic phase. 

Step d) forms I by reacting VI with about a molar equivalent of VII optionally in 
the presence of about 1.0 to 1.5 molar equivalents (relative to VII) of an acid scavenger 
such as trialkylamine, pyridine or, preferably, aqueous sodium carbonate or bicarbonate, 
in an inert solvent such as toluene, xylene, methyl acetate, ethyl acetate, 

20 dichloromethane, 1,2-dichloroethane, diethoxymethane and the like. Typical reaction 
conditions include temperatures of about 0° to 30°C for about 0.2 to 2 h. Compound I 
can be recovered by standard methods such as washing the reaction mixture with 
aqueous acid or aqueous sodium chloride, concentrating the organic phase and inducing 
crystallization of I from same, optionally by addition of a C r C 3 alcohol, water, alcohol- 

25 water mixtures or an aliphatic hydrocarbon such as hexane. Steps c and d can be 

combined in a single reaction pot by adding VII and the optional acid scavenger during 
the hydrogenolysis of V. In this way, compound VI is acylated as soon as it is formed 
to give I. Typical solvents for the combined steps c and d are methyl acetate, ethyl 
acetate, toluene, xylene, dichloromethane, 1,2-dichloroethane and the like. Acid 

30 scavengers can be a trialkylamine such as tripropylamine, tributylamine, 

diisopropylethylamine, and the like, or a solid inorganic compound such as sodium 
bicarbonate, calcium oxide, sodium pyrophosphate, citric acid trisodium salt and the 
like. 

Reactions steps a-d proceed substantially with retention of configuration at chiral 
35 center *. In a preferred embodiment, the compound of Formula II employed in step a is 
enantiomerically enriched thereby providing a compound of Formula I which is 
enantiomerically enriched with the same absolute configuration. By enantiomerically 
enriched it is meant that a bulk sample of the compound contains an excess of either the 
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(+) or (-) enantiomer and includes anything greater than a 1-to-l (racemic) mixture of 
enantiomers up to and including 100% of the pure enantiomer. Thus, for example, an 
enriched compound having 25% (-) enantiomer and 75% (+) enantiomer is viewed as a 
mixture of 50% racemate and 50% pure (+) enantiomer and is referred to as having 50% 
5 enantiomeric excess of the (+) enantiomer. In an especially preferred embodiment of 
the present invention, the compound of Formula II is enriched with the (+) enantiomer 
which leads to a compound of Formula I enriched with the (+) enantiomer, the (+) 
enantiomer having been found to be the more arthropodicidally active enantiomer. 
Enrichment of the compound of Formula II is preferably at least 10% and more 

1 0 preferably at least 20% of the (+) enantiomer. 

Enantiomerically enriched compounds of Formula II can be produced, for 
example, by physically separating the enantiomers of a racemic mixture according to 
standard methods. However,- such methods are difficult to operate on a large scale and 
are often wasteful as the undesired enantiomer must be discarded. In a preferred 

15 embodiment of the present invention, an enantiomerically enriched compound of 

Formula II is prepared by an enantioselective process comprising five steps, i-v. By 
"enantioselective" is meant that the desired enantiomer of the chiral product is formed 
preferentially, although not necessarily exclusively. Steps i-v are typically operated as 
follows. 

20 Step i) forms VTII by reacting an appropriately-substituted phenylacetyl halide 

which can be purchased (for example from Spectrum Chemical Manufacturing Co.) or 
prepared from the acids by known procedures and optionally generated in situ, with 
about 1 to 4 molar equivalents, preferably 2 molar equivalents, of ethylene gas and 
about 0.9 to 1.5 molar equivalents of a Lewis acid such as aluminum chloride in about 3 

25 to 10 parts by weight of an inert solvent such as dichloromethane, dichloroethane, 
carbon disulfide, or o-dichlorobenzene. Typical reaction conditions include 
temperatures in the range of about -20° to +30°C, preferably -5° to 0°C, pressures in the 
range of about 60 to 400 kPa and reaction times of about 0.5 to 8 h. Compound VIII can 
be isolated by standard methods or when the solvent is suitable, for example 

30 dichloromethane or dichloroethane, the reaction mixture can be employed in the next 
step without isolation of VIII. In a preferred embodiment, the reaction mixture from 
Step i is employed in Step ii without isolation of VIII. 

Step ii) forms IX by reacting VIII with about 2.5 to 3.5 equivalents of a 
peroxycarboxylic acid, preferably peroxyacetic acid, in an inert solvent such as acetic 

35 acid, dichloromethane, o-dichlorobenzene, or 1,2-dichloroethane. Typical reaction 
conditions include temperatures in the range of about 15° to 55°C, preferably 25° to 
45°C, and reaction times of about 5 to 35 h. The temperature is kept low for safety 
reasons. Preferably, but not necessarily, the reaction is conducted in the presence of 0.5 
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to 2.5 molar equivalents of a buffering agent such as sodium acetate. The rate of 
addition of the peroxycarboxylic acid to the solution of VIII is controlled to avoid 
accumulating excess peroxycarboxylic acid. The product can be isolated, for example, 
by quenching with water, optionally adding a reducing agent such as sulfur dioxide to 

5 remove excess oxidant, and filtering. If necessary, the pH can be adjusted below 3 
before filtration of the product. 

Step iii) forms X by esterification of IX according to standard methods. In a 
preferred embodiment, IX is reacted with alcohol solvent (about 2 to 20 parts by weight) 
in the presence of about 1 to 20 molar equivalents of the corresponding carbonate 

1 0 derivative of the alcohol as a dehydrating agent and about 0.001 to 0.2 molar 

equivalents of an acid catalyst, such as sulfuric acid or p-toluenesulfonic acid; wherein 
typical reaction conditions include temperatures in the range of about 75° to 105°C, 
pressures in the range of about 100 to 500 kPa and reaction times of about 10 to 
30 hours. Compound X can be isolated by standard methods. Alternatively, the reaction 

1 5 mixture can be employed in the next step without isolation of X. Preferably, X is not 
isolated before Step iv. 

Step iv) forms XI by reacting X with a strong base such as an alkali metal 
alkoxide or hydride in an appropriate solvent such as the corresponding alcohol, 
benzene, toluene or xylenes. Typical reaction conditions include temperatures of about 

20 60 to 90°C, pressures of about 1 00 to 500 kPa and reaction times of about 0.5 to 
10 hours. The product can be recovered as the alkali-metal salt and isolated, for 
example, by filtration. Alternatively, the product can be first neutralized with an acid 
such as glacial acetic acid or dilute aqueous mineral acid; then isolated, for example, by 
filtration or extraction. 

25 Step v) forms enantiomerically enriched II by reacting XI with about 0.9 to 1 .5 

equivalents of a hydroperoxide such as hydrogen peroxide and monoethers of hydrogen 
peroxide in the presence of about 0.001 to 1.5 equivalents of an optically-active amine 
base and optionally an inert solvent. Preferred monoethers of hydrogen peroxide 
include t-butylhydroperoxide, cumene hydroperoxide and combinations thereof. 

30 Suitable solvents include aliphatic hydrocarbons such as cyclohexane, aromatic 
hydrocarbons such as toluene, xylenes, ethylbenzene, mesitylene and cumene, 
halogenated hydrocarbons such as dichloromethane, dichloroethane and ortho- 
dichlorobenzene, ketones such as methylethylketone, methylisobutylketone and 
methylisopropylketone, esters such as methyl acetate, ethyl acetate, isopropyl acetate, 

35 and ethers such as diethyl ether and tetrahydrofuran. Aromatic hydrocarbon solvents are 
preferred. Typical reaction conditions include reaction temperatures in the range of 
about -5° to 50°C and reaction times of about 2 hours to 8 days. The amine base is 
preferably a cinchona alkaloid or derivative thereof. Preferably, to produce II enriched 
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with the (+) enantiomer (designated (+)II), the cinchona alkaloid is cinchonine, 
quinidine, the corresponding dihydro-derivatives of cinchonine or quinidine and any 
combination of the foregoing; wherein the chiral alkaloid has the [8-(R), 9-(S)] 
configuration. Formula II compounds enriched with the (-) enantiomer are obtained by 

5 employment of bases, such as cinchonidine, quinine and derivatives thereof, having the 
[8-(S), 9-(R)] configuration. The product can be recovered by standard methods 
including filtration, optionally following dilution with either a sufficient amount of 
aqueous acid to remove the catalyst or a non polar solvent such as hexanes. 
Alternatively, the product mixture can be diluted with a polar, water-immiscible solvent 

10 such as ethyl acetate, washed with aqueous acid to remove the catalyst, concentrated and 
crystallized. Optionally, II can be triturated or recrystallized with a suitable solvent, 
such as isopropyl acetate, to separate the pure enantiomer from the enriched 
enantiomeric mixture. 

In a preferred embodiment, the solvent in step v is one in which the compound 

15 of Formula XI has a substantially greater solubility than the corresponding compound of 
Formula II. With such solvents, II will precipitate and can be recovered by filtration and 
the filtrate, containing any dissolved II, unreacted XI and catalyst, can be conveniently 
recycled to a subsequent batch. Preferably, the solvent is also water immiscible so the 
filtrate can be washed, prior to use in a subsequent batch, with aqueous base and/or 

20 water to reduce the amount of acidic impurities and water soluble byproducts. Recycle 
of the filtrate minimizes product loss and provides more efficient use of catalyst. 
Aromatic hydrocarbons such as xylenes are particularly preferred solvents for use in this 
manner, especially for the preparation of a compound such as Ha. 

EXAMPLE 1 

25 Illustration of steps a-d to form a compound of Formula I. 

Step a: Formation of phenvlmethvl[5>chloro-2.3-dihvdro-2.hvdroxy-2- 

(methoxvcarbonvlVlH-inden-l-vlidene]hvdrazinecarboxvlate (Compound IVa\ 
To a 1-L three-necked flask equipped with an overhead stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 87 g (0.363 mol) of methyl 5-chloro- 

30 2,3-dihydro-2-hydroxy-l-oxo-lH-indene-2-carboxylate, 63.5 g (0.380 mol) of 

phenylmethyl hydrazinecarboxylate (from Lancaster Synthesis), 1.8 g (0.01 mol) of p- 
toluenesulfonic acid monohydrate, and 300 mL of methanol. The slurry was heated to 
reflux (67°C), resulting in an orange solution from which the product gradually 
precipitated. After 14-16 h, the mixture was cooled to 5°C and filtered. The filter cake 

35 was washed with 100 mL of cold methanol and dried at 60°C under vacuum with 

nitrogen purge for 2 h to yield 135 g (96% based on the indene carboxylate) of IVa as a 
white crystalline solid. An analytical sample was prepared by recrystallization from 
acetonitrile, mp 187-188°C; *H NMR (CDC1 3 ) 8 3.23 (d, 1H, J=18 Hz), 3.48 (d, 1H, 
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J=18 Hz), 3.7 (s, 3H), 4.58 (br s, 1H) 5.19 (br AB q, 2H), 7.18 (d, 1H), 7.25 (d of d, 
1H), 7.45 (m, 5H), 7.75 (br d, 1H), 9.55 (br s, 1H). The product appears to be nearly 
exclusively the Z-(syn-) isomer. 
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Step b: Formation of 4a-methyl 2-(phgnylmgthyl>7-QhloromdCTQ[K2- 
g][U3,4]o X adiazing"2.4af3H.SH)-dicarbTOylatg (Compoimd Va). 
To a dry 1-L three-necked flask equipped with an overhead stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 42 g of diatomaceous earth, 500 mL of 

5 1,2-dichloroethane, and 100 mL of dimethoxymethane. Phosphorus pentoxide (42 g, 
0.31 mol) was added under nitrogen with external cooling (20°C bath) and the mixture 
was allowed to stir for 15 min at 20°-25°C before adding 97 g (0.25 mol) of IVa in 
portions. The mixture was heated to 55°-60°C for 2 h and then filtered. The filter cake 
was washed with two 100 mL portions of 1 ,2-dichloroethane and the combined filtrate 

1 0 was reduced in volume by distillation to about 1 50 mL. The pH was raised from about 
1 .5 to about 4 by the addition of about 5 g of NaOAc in 300 mL of methanol, and the 
residual dichloroethane was removed by distillation of about 150 mL of solvent. About 
30 mL of water was then added, and the mixture was cooled to 5°C and filtered. The 
filtered product was washed with 100 mL of cold methanol and suction-dried on the 

15 filter overnight to yield 89 g (89% based on IVa) of Va. An analytical sample was 
prepared by recrystallizatiori from isopropanol, mp 122-124°C; *H NMR (CDC1 3 ) 8 
3.16 (d, 1H, J=16 Hz), 3.42 (d, 1H, J=16 Hz), 3.64 (s, 3H), 5.12 (d, 1H, J=10 Hz), 5.26 
(AB q, 2H, J=12 Hz), 5.53 (br, d, 1H, J=10 Hz). 7.2-7.45 (m, 7H), 7.65 (d, 1H, J=9 Hz). 
Step c: Formation of methvl 7>chloro-2.5-di hvdroindeno[1.2-e][1.3 r 4]oxadiazine- 

20 4af3HVcarboxvlate rCompmmd VTaV 

A 1-L three-neck flask equipped with magnetic stirrer, thermometer, pH probe, 
and gas inlet valve with a three-way stopcock was flushed with nitrogen and charged 
with 27.3 g (0.13 mol) of citric acid monohydrate, 100 mL of water, 10.4 g (0.13 mol) 
of 50% aqueous NaOH, 0.6 g of 5% palladium-on-carbon, 500 mL of methyl acetate, 

25 and 52.0 g (0.13 mol) of Va. The reaction vessel was purged with nitrogen and the 
mixture was stirred vigorously for about 3 h at 5°-10°C while passing a stream of 
hydrogen subsurface. The reaction was monitored by HPLC for disappearance of Va; 
when the reaction was complete (about 4 h), the reaction vessel was purged with 
nitrogen and the palladium-on-carbon was filtered onto a pad of diatomaceous earth and 

30 rinsed with 50 mL of methyl acetate and 20 mL of water. The filtrate was separated, 
and the organic phase containing Via was used directly in the next step. In a separate 
batch, the above procedure for Step c was repeated and Via was isolated by removing 
about 400 mL of solvent by distillation, adding about 100 mL of hexanes and filtering 
and suction drying the crystallized product, mp 124°-127°C; l U NMR (CDC1 3 ) 5 3.18 

35 (d, 1H, J=17 Hz), 3.40 (d, 1H, J=17 Hz), 3.65 (d, 3H), 4.43 (d, 1H, J=7 Hz), 4.79 (d, 1H, 
J=7 Hz), 6.10 (br s, IH), 7.25 (m, 2H), 7.54 (d, 1H, J=8 Hz). 
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Step d: Formation of methvl 7>chln m-2.5-dihvdro-2-rrfmethQXVCarbQnvnr4- 

rtrifluorome t hoxvVphenvnarninolcarbonvllindcnQri .2-elH ,3,4lQX^iaang- 
4flf3HVcarboxvlate (Compound Ia\ 
To the organic phase from the Step c containing Via was added aqueous saturated 
5 NaHC0 3 ( 1 40 g, about 0. 1 5 mol), followed by 4 1 g (0. 1 4 mol) of methyl 

(chlorocarbonyl)[4-(trifluoromethoxy)phenyl]carbamate (Compound VII) and the 
mixture was stirred for about 1 h at 10°-15°C. The organic phase was separated, dried 
(MgS0 4 ), concentrated under vacuum to remove about 400 mL of methyl acetate, and 
the residual solvent was exchanged by distillation with 300 mL of methanol until the 
1 0 head temperature reached 64°C. The mixture was cooled to 5°C and the product was 
filtered, washed with 70 mL of cold methanol and suction-dried to yield 58 g of la (85% 
overall, based on Va from Step c), mp 139-141°C; *H NMR (CDC1 3 ) 8 3.25 (d, 1H, 
J=16 Hz), 3.48 (d, 1H, J-16 Hz), 3.70 (s,3H), 3.71 (s,3H), 5.20 (d,lH, J=10 Hz), 5.69 
(d, 1H, J-10 Hz), 7.2-7.4 (m, 6H), 7.50 (d, 1H, J=8 Hz). 
15 EXAMPLE 2 

Illustration of steps i-v to form a compound of Formula II. 
Step i: Formation of 6-chloro-3_4-dihvdro-2nm-naphthalene (Compound VniaV 

To a flask was charged 34 g (0.20 mol) of 4-chlorophenylacetic acid (PCPA) and 
150 mL of 1,2-dichloroethane. The suspension was stirred, 25 g (0.21 mol) of thionyl 
20 chloride was added and the resultant solution was heated at 80°-90°C for 2-3 h. A 
distillation head was attached, and 25 mL of solvent was distilled in order to remove 
residual S0 2 and HC1. The pale orange solution of the acid chloride was cooled to - 
5°C, aluminum chloride (30 g, 0.22 mol) was charged at -5° to 0°C, and the distillation 
apparatus was replaced with a balloon. Ethylene gas (12 g, 0.43 mol) was charged to 
25 the balloon in portions, while maintaining the temperature at -5° to 0°C. The red 

solution was transferred gradually by cannula into 200 mL of 5°C quench water at a rate 
to maintain the quench temperature at 20°-30°C. After the mixture was stirred for 1 h at 
25°C, the lower organic layer containing Villa was separated and washed with 100 mL 
of 5% aqueous HC1. 

30 Stepii: Formation of 2-carboxy-5-chlorobenzenepropanoic acid (Compound IXaV 

The solution of Villa from the previous step was charged to a flask equipped with 
an overhead stirrer. Sodium acetate (16 g, 0.20 mol) was charged to the pot and the 
mixture was stirred at 25°-30°C with cooling while 1 14 g (0.60 mol) of 32% peracetic 
acid was continuously added from a constant-addition funnel over 3-4 h. The mixture 

35 was allowed to stir an additional 20 h at 25°C and then 300 mL of 0.8N HC1 was added 
and the resulting slurry was cooled to 5°C. The mixture was filtered, washed with cold 
5% aqueous NaHS0 3 , water, suction-dried, and dried overnight in a vacuum oven at 
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50°C and reduced pressure to afford 35-36 g (76-78% yield based on PCPA) of 99% 
pure IXa as a white crystalline solid, m.p. 156-158°C. 
Step iii: Formation of methyl 5-chlprQ^2^methoxycarbonyl)bgnzgngpropanoatg 
(Compound Xa). 

5 To a flask equipped with a thermowatch and overhead stirrer was charged 45.7 g 

(0.200 mol) of IXa, 5 mL of methanol, and 100 mL of dimethyl carbonate. Sulfuric acid 
(1 g) was added, and the mixture was stirred under nitrogen at 85°C for 20 h. The acid 
was neutralized with 3 g of 25% sodium methoxide solution and the bulk of the 
dimethyl carbonate (DMC) was distilled from the reaction flask. Methanol (100- 

1 0 200 mL) was added during distillation to form the methanol/DMC azeotrope (62°C) to 
facilitate removal of the DMC which would otherwise distill at 90°C. The product from 
this step was carried into the next step without isolation. 

Stepiv: Formation of methvl 5-chloTO-l^xo-23-dihvdroindene-2-carboxvlate 

(Compound XIa). 

1 5 After most of the DMC was removed, an additional 1 50 mL of methanol was 

added to the methanol solution of Xa from the previous step, followed by 47.5 g 
(0.22 mol) of 25% NaOMe in methanol. The solution was maintained at 70°C, and 
methanol was distilled to the minimum level required for efficient stirring. When the 
reaction was complete, the mixture was cooled to ambient temperature. Acetic acid 

20 (3 g, 0.05 mol), was added, followed by sufficient IN HC1 to bring the pH to 5-6. The 
mixture was cooled to 5°C, filtered, and the crude solid was washed with water, then 
cold hexanes, affording 40-42 g (89-93% yield) of XIa as a beige solid, m.p. 80°-82°C. 
Stepv: Formation of Wmethvl 5-chloro-L3-dihvdro-2-hvdroxv-l-oxo-2H-indene-2- 

carboxylate (Compound (+)IIa) 

25 A mixture of 10.0 g of XIa, 17 mL (51 mmol) of a 3.0 M t-butylhydroperoxide in 

iso-octane, 70 mL of isopropyl acetate and 0.2 g of cinchonine (Aldrich® Chemical 
Co.) was stirred at ambient temperature for 6 days. To the mixture was added about 
100 mL of ethyl acetate, 30 mL of dilute aqueous sodium bisulfite and 20 mL of 2N 
HC1. The mixture was shaken and separated, and the organic extract was washed 

30 sequentially with water and brine. The solvent was removed under vacuum and the 
crude solid product was washed with hexane to afford 7.3 1 g of Ha (68% yield) having 
an enantiomeric ratio of 72% (+) to 28% (-) as determined by HPLC analysis using a 
chiral column. The (+) enriched Ha was recrystallized from isopropyl acetate to yield 4 
to 5 g of the pure (+)IIa, m.p. 163°-165°C; [a]* 5 +1 15.1° (CHC1 3 , c = 1.0); >H NMR 

35 (CDCI3) 5 3.21 (d, 1H, J = 18 Hz), 3.67 (d, 1H, J = 18 Hz), 3.72 (s,3H), 4.07 (s,lH), 
7.38 (d of d, 1H, J = 8 and 1 Hz), 7.47 (d,lH, J = 1 Hz), and 7.70 (d,lH, J - 8 Hz). 
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EXAMPLE 3 

Illustration of an alternative operation of steps a-d starting from enantiomerically 
enriched Ha and forming enantiomerically enriched la. 
Step a: Formation of (+)IVa 
5 To a 1-L single-necked flask equipped with a Dean-Stark apparatus and a nitrogen 

inlet was added 75 g (0.312 mol) of (+)IIa (50% enantiomeric excess), 54.6 g 
(0.358 mol) of phenylmethyl hydrazinecarboxylate, 1.78 g (0.0094 mol) of p- 
toluenesulfonic acid monohydrate (Aldrich® Chemical Company), and 275 mL of 1,2- 
dichloroethane. The slurry was heated to reflux, resulting in an orange solution from 

10 which the product gradually precipitated. The water phase collected in the Dean-Stark 
trap was removed. After 2 h, the mixture was cooled to room temperature. The reaction 
mixture was used directly in Step b. 
Stepb: Formation of f+Wa 

To a 2-L three-necked flask equipped with an overhead stirrer, thermometer, 

15 reflux condenser, and nitrogen inlet was added 88.5 g of diatomaceous earth (Celite® ) 
and 300 mL of 1,2-dichloroethane. Phosphorus pentoxide (88.5 g, 0.623 mol) was 
added followed by 120 mL of dimethoxymethane. The slurry of (+)IVa in 1,2- 
dichloroethane from step a was then added. The mixture was heated to 35°-40°C for 
5 h, and then cooled to 30°C and filtered. The filter cake was washed with 135 mL of 

20 1 ,2-dichloroethane and the combined filtrate was distilled to minimum volume. 
Methanol was added and the distillation was continued. When all the 1,2- 
dichloroethane was removed and approximately 500 rnL of methanol remained in the 
pot, the distillation was stopped and the pot was cooled to 45°C. The product began to 
precipitate, and 120 mL of water was added. Cooling was continued to 20°C. The 

25 mixture was filtered, and the filter cake was washed with 370 mL of 3 : 1 

methanol/water. The solid was dried overnight under vacuum at 80°C to yield 100.5 g 
(80.5% for 2 steps) of (+)Va. The ! H NMR spectrum matched that obtained for Va in 
Example 1 . Purity was 99.3% by HPLC. Analysis by chiral HPLC indicated 43% 
enantiomeric excess of the (+) enantiomer. 

30 Stepc: Formation of compound f+WIa. 

A 500 mL 3-neck flask equipped with magnetic stirrer, thermometer and gas inlet 
valve with 3 -way stopcock was flushed with nitrogen and charged with 50 mL of methyl 
acetate, 50 mL of 0.5M sodium di-hydrogen phosphate buffer solution (pH 3.5) and 
0.2 g of 50% water-wet 5% palladium-on-carbon. The two-phase suspension was 

35 stirred at ambient temperature for 0.5 h. In a separate flask, 10 g (0.025 mole) of (+)Va 
was added to 50 mL of methyl acetate under nitrogen, heated to 35°C and stirred until 
dissolved. The solution of (+)Va was added to the Pd catalyst suspension and the 
mixture was cooled to 10°C. The reaction vessel was evacuated and the mixture was 
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stirred vigorously at 10°C while passing in a stream of hydrogen subsurface. The 
reaction was monitored for disappearance of (+)Va by TLC and GC. When the reaction 
was complete (about 1 .5 h), the reaction vessel was evacuated and purged with nitrogen; 
the reaction mixture was filtered through a pad of diatomaceous earth and the filter pad 
5 was washed with an additional 20 mL of methyl acetate. The liquid phases were 
separated and the methyl acetate phase containing (+)VIa was carried directly on to 
step d. 

Step d: Formation of f+^Ia 

The methyl acetate solution from step c containing (+)VIa was added to a solution 

10 of 3 g of NaHC0 3 in 38 mL of water. The mixture was cooled to 10°C under nitrogen 
and 7.43 g (0.025 mole) of VII was added in one portion. The reaction was stirred at 
10°C for 1 h. The methyl acetate phase was separated and concentrated under vacuum 
to remove about 100 mL of solvent. Methanol, 50 mL, was added and the slurry was re- 
evaporated to remove the remaining methanol as the methyl acetate/methanol azeotrope. 

1 5 A final 50 mL of methanol was added and the suspension was heated to reflux. 

Diatomaceous earth (0.4 g) was added as heating was continued and then 17 mL of 
water was added dropwise. The resulting slurry was cooled, filtered, washed with 
33 mL of 2:1 methanol/water, and vacuum dried to afford 1 1.16 g of enriched (+)Ia 
(78% overall yield for steps c and d based on Va). Analysis by chiral HPLC indicated 

20 42% excess of the (+) enantiomer. 

EXAMPLE 4 

Illustration of an alternative operation of steps c and d. 
Stepc: Formation of Via. 

A 1-L 3-neck flask equipped with magnetic stirrer, thermometer, and gas inlet 

25 valve with three-way stopcock was flushed with nitrogen and charged with 580 mL of 
methyl acetate, 0.164 g sodium acetate (2 mol %), and 0.8 g of 5% palladium-on-carbon 
catalyst. Approximately 200 mL of solvent was removed by distillation and the 
resulting dry solvent/catalyst suspension was allowed to cool to 50°C and 40.0 g 
(0.1 mole) of Va was added in one portion. The mixture was stirred to dissolve Va and 

30 then cooled to ambient temperature. The reaction vessel was purged with nitrogen then 
the mixture was stirred vigorously at ambient temperature as a stream of hydrogen was 
admitted subsurface. The reaction was monitored for disappearance of Va. When the 
reaction was complete (about 3.0 h), the reaction vessel was evacuated and purged with 
nitrogen; the palladium-on-carbon was filtered onto a pad of diatomaceous earth and 

35 rinsed with 50 mL of dry methyl acetate. The filtrate was used directly in step d. 
Stepd: Formation of la. 

The methyl acetate solution from Step c containing Via was combined with a 
solution of 12 g of NaHC0 3 in 150 mL of water. The mixture was cooled to 10°C 
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under nitrogen and 29.7 g (0.1 mole) of compound VII was added in portions over 0.5 h; 
the mixture was stirred for about an additional hour at 10°-15°C. The methyl acetate 
phase was then separated and concentrated under vacuum to remove about 400 mL of 
solvent. Methanol (50 mL) was added and the solvent again removed in vacuo. 70% 
5 aqueous methanol (100 g) was then added and the mixture was stirred for 45 minutes 
with cooling from an ice bath. The product was filtered, washed with 25 mL of cold 
70% aqueous methanol, and vacuum dried to yield 51 g (86% overall yield from Va 
based on 88.9 % HPLC assay), mp 135-138°C. 

EXAMPLE 5 

10 Illustration of an alternative operation of step v. 

Stepv: Formation of compound f+MIa. 

A suspension of 1 1.25 g (50 mmol) of Va, 70 mL of mixed xylenes, and 1 .4 g 
(4.8 mmol) of cinchonine (Aldrich® Chemical Co.) was stirred under nitrogen and 7.0 g 
(70 mmol) of 90% aqueous t-butyl hydroperoxide (Aldrich® Chemical Co.) was added. 

15 The resulting solution was allowed to stir at room temperature for 24 hours during 

which time the product began to crystallize. The reaction mixture was then diluted with 
100 mL of ethyl acetate and washed successively with two 50 mL portions of saturated 
aqueous sodium bicarbonate, 50 mL of IN aqueous hydrochloric acid, and 50 mL of 
saturated aqueous sodium bisulfite. The organic phase was dried over magnesium 

20 sulfate and the solvent removed under reduced pressure to give 10.6 g of enriched (+)IIa 
(86% purity, 76% yield based on Va). Analysis by chiral HPLC indicated 45% 
enantiomeric excess of the (+) enantiomer. 

EXAMPLE 6 
Illustration of an alternative operation of step b. 

25 Step b: Formation of Compound Va. 

To a dry 500 mL 4-neck flask equipped with a magnetic stirrer, thermometer, and 
two gas inlets was charged 49.9 g (0.128 mol) of IVa and 250 mL of diethoxymethane. 
The mixture was cooled to -10°C and the reaction vessel was evacuated (~ 24 cm Hg 
pressure). Sulfur trioxide gas was admitted to the cooled reaction vessel at a rate such 

30 that temperature of the reaction mixture was maintained between -10°C to 0°C. When 
the addition was complete, nitrogen was admitted to release the vacuum. The mixture 
was allowed to warm to room temperature, stirred for 4.75 h, added to 50 mL of water at 
room temperature with good stirring and stirred for an additional 2 h. The mixture was 
filtered and the organic phase from the filtrate was separated and evaporated. The 

35 residue was dissolved in 125 mL of methanol and combined with the solid from the 
filtration. To this slurry was added 125 mL of water dropwise after which the mixture 
was stirred for 1 .5 h, then filtered. The filter cake was dried under vacuum at room 
temperature to give 46.3 g (90% based on IVa) of Va. A small portion of product was 
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recrystallized from methanol to afford a sample whose mp and *H NMR spectrum 
matched that of Va obtained in Example 1 , step b. 

EXAMPLE 7 

Preparation of methyl (chlorocarbonyl)[4-(trifluoromethoxy)phenyl]carbamate 
5 (Compound VII). 

In a first reaction flask, 70.5 g (0.30 mole) of methyl 4-(trifluoromethoxy)phenyl 
carbamate is dissolved in 700 mL of dichloromethane. Then 14.0 g of 60% sodium 
hydride (0.35 mole) in mineral oil is added followed by 60 mL glyme (ethylene glycol 
dimethyl ether) within 15 min. There is exothermic reaction and the temperature of the 

10 reaction mixture increases to slightly above that of the ambient room temperature. The 
reaction mixture is stirred overnight (ca. 16 h) without external heating. In a second 
reaction flask equipped with a distillation column, 120 g (1.2 mole) of phosgene is 
dissolved in 300 ml dichloromethane which is cooled to 5-10°C. The reaction mixture 
from the first flask, a thick slurry, is slowly added to the second flask containing the 

15 phosgene solution at 5-10°C. After addition is complete, excess phosgene is removed 
by distillation until the head temperature indicates only dichloromethane is coming 
overhead. Distillation is stopped, and the reaction mixture is cooled to about 0°C. Ice 
water, 200 mL, is added to dissolve the byproduct sodium chloride. The 
dichloromethane layer is separated from the aqeuous layer, filtered and dried with 

20 MgS0 4 . The dried dichloromethane solution, c which contains compound VII, is then 
distilled to take off the dichloromethane and in exchange, hexane, 400 mL total, is 
added (solvent exchange procedure). When the dichloromethane is removed and the 
hexane begins to distill, distillation is stopped. The hexane solution is then cooled to 
5°C whereupon VII is precipitated (seeding may be required), recovered by filtration, 

25 washed with additional cold hexane and dried. Yield is typically about 94% for 97-98% 
pure VII, m.p. 97-99°C. *H NMR (CDC1 3 ) 8 3.80(S,3), 7.29 (S,4). 
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CLAIMS 

1 . A method for preparing a compound of Formula I which is racemic or 
enantiomerically enriched at chiral center* 

,OCF 3 




I 

5 wherein: 

R 1 is F, CI, or C\-C$ fluoroalkoxy, and 
R 2 is C r C 3 alkyl, 
comprising: 

(a) reacting a compound of Formula II S optionally enantiomerically enriched at * 

O 




10 



15 



with the compound of Formula III in the presence of acid catalyst 

H2N— NHR 3 
m 

to form a compound of Formula IV 



.NHR 3 




IV 



WO 95/29171 



PCT/US95/04321 



20 

wherein: 

R3 is the protecting group C0 2 CH 2 (C 6 H 5 ); 
(b) reacting the compound of Formula IV with di(C r C 3 alkoxy)methane in the presence 
of a Lewis acid to form a compound of Formula V 



R3 
/ 




V 

(c) hydrogenating the compound of Formula V to form a compound of Formula VI 



H 




and 



VI 

10 

(d) reacting the compound of Formula VI with the compound of Formula VII 




I 

CO2CH3 



VII 

15 to form a compound of Formula I having substantially the same absolute configuration 
as the compound of Formula II. 
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2. A method for making a compound of Formula V: 



R3 
/ 




V 



5 comprising 

(a) reacting a compound of Formula II, optionally enantiomerically enriched at *, 



o 




n 



10 with the compound of Formula III in the presence of acid catalyst 

H 2 N— NHR 3 
III 

to form a compound of Formula IV 

15 




wherein: 

R 1 is F, CI, or C r C 3 fluoroalkoxy, 
R 2 isC r C 3 alkyl, and 
20 R3 is the protecting group C0 2 CH 2 (C 6 H 5 ); and 
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(b) reacting the compound of Formula IV with di(C]-C3 alkoxy)methane in the presence 
of a Lewis acid. 

3. A method according to Claim 2 for making a compound of Formula VI: 

5 

H 




VI 



comprising hydrogenating the compound of Formula V. 
10 4 . A method for making a compound of Formula VI : 




comprising reacting a compound of Formula IV 

15 

^NHR 3 




IV 

wherein: 

R 1 is F, CI, or C r C 3 fluoroalkoxy, 
R 2 isC r C 3 alkyl, and 
20 R3 is the protecting group C0 2 CH 2 (C 6 H 5 ); 

with di(C!-C 3 alkoxy)methane in the presence of a Lewis acid, to form a compound of 
Formula V . 
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R3 




V 



and hydrogenating the compound of Formula V. 

5 

5. A method according to Claim 4 for making a compound of Formula I 




I 



1 0 comprising reacting the compound of Formula VI with a compound of Formula VII 




CO2CH3 
vn 



6. A method for making a compound of Formula I 

15 
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OCF 3 



wherein: 

R 1 is F, Cl s or C r C 3 fluoroalkoxy, and 
5 R2 is C r C 3 alkyl, 

comprising hydrogenating a compound of Formula V 



R3 



N— N 




10 wherein: 

R 3 is the protecting C0 2 CH 2 (C 6 H 5 ); to form a compound of Formula VI 



H 



N — N 




and 



VI 



15 



reacting the compound of Formula VI with a compound of Formula VII 
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7. 



CO2OT3 
vn 

A racemic or enantiomerically enriched compound selected from the group 



NHR 3 




and 



R4 



n- — H 




5 wherein: 

R 1 is F, CI, or C r C 3 fluoroalkoxy, 

R 2 is C r C 3 alkyl, 

R 3 is C0 2 CH 2 (C 6 H 5 ), and 

R 4 is selected from H and C0 2 CH 2 (C 6 H 5 ). 



10 



8. A method for preparing the enantiomeric enriched (+) or (-) enantiomer of a 
compound of Formula II: 




Q 



CO2R 2 
OH 



15 

wherein 

R 1 is selected from the group F, CI and C r C 3 fluoroalkoxy, and R 2 is C r C 3 
alkyl, 
comprising the steps: 

20 (i) reacting para-substituted phenylacetyl halide with ethylene in the presence of 

Lewis acid to produce compounds of Formula VIII 
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VIII 



10 




(ii) reacting VIII with peroxyacid to produce compounds of Formula IX 

.OO2H 

OO2H 
DC 

(iii) reacting IX with C r C 3 alcohol in the presence of acid catalyst to produce 

compounds of Formula X 

CO2R 2 




R 1 ^ ^0O2R 2 
X 



(iv) reacting X with base to produce compounds of Formula XI 

P 

-CO2R 2 



XI 



15 and 



(v) reacting XI with hydroperoxide in the presence of chiral base to produce 
enantiomerically enriched n. 



20 



9. 



The (+) enantiomer of a compound of the formula: 
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O 



OC^R 2 
OH 



wherein 

R 1 is selected from the group F, CI and C r C 3 fluoroalkoxy, and R 2 is C r C 3 
5 alkyl. 

10. A compound according to Claim 1: (+>methyl 5-chloro-l,3-dihydro-2- 
hydroxy- 1 -oxo-2H-indene-2-carboxylate. 

10 

11. A compound of Formula IX or X: 



^CXbR 2 

CO2H ^ 





R^ CO2H z 

IX X 

wherein 

15 R 1 is selected from the group F, CI and C r C 3 fluoroalkoxy, and R 2 is H or CpC3 

alkyl. 

12. A compound according to Claim 1 1 : 2-carboxy-5-chlorobenzenepropanoic 

acid. 

13. A compound according to Claim 1 1 : methyl 5-chloro-2- 
20 (methoxycarbonyl)benzenepropanoate. 

14. A compound of the formula: 

.OCF3 




vn 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) f° r following reasons: 
1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. [^] Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

Please see attached sheet ./. 



1. I X I As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2. 1 1 As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. 1 | As only some of the required additional search fees were umely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. • 1 No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j^j The additional search fees were accompanied by the applicant's protest 

| X | No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 



The present application concerns following subjects: . 

1. Processes for preparing oxadiazines (claims 1-6), intermediates in said 
processes (claim 7), a process for preparing enantiomeric enriched compounds 
used as starting materials in said processes (claim 8) and said enantiomeric 
enriched starting materials (claim 9, 10), 

2. Certain intermediates in the process of claim 8 (claims 11-1 3), and 

3. Another intermediate in the processes of claims 1, 5 and 6 for preparing 
oxadiazines (claim 14). 



It appears that the intermediate of claim 14 (subject 3) on the one hand, and the 
intermediates of claims 7, 9, 10 (subject 1) and of claims 11-13 (subject 2) on the 
other hand, concern different structural parts of the final products, so that unity 
within the meaning of Rule 13.2 PCT is a priori not present between subject 3 
and subject 1 or between subject 3 and subject 2, see "Administrative 
Instructions under the PCT", Annex B, Part 1 (g)(vi). 

It appears furthermore that WO,A,92 1 1249, cited in the Communication relating 
to the results of the partial international search c.q. the International search 
report, discloses compounds of formula XI according to claim 8 of the present 
application, see page 23, formula XIII, and pages 44, 45, example 2, Step A, first 
part, of WO,A,92 1 1249. The final compounds of the processes of claims 1-6 or 
of claim 8, i.e. the compounds of formula I according to claim 1 or the 
compounds of claims 7, 9 or 10, (subject 1), and the intermediates of claims 11- 
13 of the present application (subject 2) are therefore separated by an 
intermediate XI which is not new, so that the requirement of the "Administrative 
Instructions under the PCT", Annex B, Part 1 (g)(v) is not fulfilled and that unity of 
invention within the meaning of Rule 1 3.2 PCT is a posteriori not present 
between subject 2 and subject 1 . 
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